Design and analysis of the semi-submersible propeller due to meet with geometric and hydrodynamic parameters such as profile cross-section of blades, cavitation, ventilation, the effect of free surface and multiphase flow is very complicated. Designed and optimized for the semi-submersible propeller propulsion systems, requiring the solver is able to consider all the geometric parameters and flow in a short time with accurate results. In this paper, analyzes of the semi-submersible propeller using the boundary element method has been developed. Wake in the downstream of SPP is modeling and boundary condition using Taylor expansion and taking into account the long wave length is extracted. The results compared with experimental data shows that the boundary element method capable for analysis of SPP and using obtained numerical results by this method, the separation of initial, transient and fully ventilated areas during the rotation of the semi-submersible propeller is possible. In this paper, crossflow effect on local results is discussed. By comparing the performance results of the propeller with considering the cross flow effect, the error reduction at low advanced coefficients is observed.

